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Intraneural metastasis of cholangiocarcinoma in a cow 
 
S Ohfuji, Department of Histopathology, Diagnostic Animal Pathology Office, 
Hokkaido, Japan 
 
Dear Editor of American Journal of Cancer Science,  
 
I have published the article entitled “Osseous metaplasia in the mesenteric lymph node with metastatic 
cholangiocarcinoma in a cow” [1] in Volume 1, Issue 1 of American Journal of Cancer Science. Although the article 
described briefly that the vagus nerve was involved with metastatic carcinoma, neither images illustrating such a 
finding nor relevant discussion on the subject were provided unfortunately. This letter gives more detailed explanation 
of this extremely rare intraneural metastasis of the carcinoma.  
 
On postmortem gross examination, the cow had in the mediastinal space a firm mass consisting of large amounts 
of fibrous tissues, swollen mediastinal lymph nodes with metastatic lesions from cholangiocarcinoma, and thickened 
vagal nerve trunk. On histopathology, vagal nerve trunk in the mediastinal region was surrounded by abundant fibrous 
connective tissue. As shown in Fig. 1, perineural connective tissue of the vagal nerve exhibited frequent intravascular 
growths of cholangiocarcinoma cancer cells, most of which showed degenerative or necrotic features. Endoneural 
invasion of carcinoma tissue was also frequently found in nerve bundles, occupying nerve tissue to a varying degree. 
There was endoneural hemorrhage in association with carcinoma invasion. Mild sub-endoneural edema was 
occasionally observed and, to a varying degree, axonal degeneration (swellings) of nerve fibers was seen adjacent to 
metastatic lesions of cholangiocarcinoma.  
 
Intraneural metastasis has been reported in a variety of malignancies, including basal cell carcinoma [2], 
cystosarcoma phyllodes [3], mammary carcinoma [4], lymphoma [4], melanoma [5], synovial sarcoma [6], 
fibroxanthoma [7], renal carcinoma [8], and pancreatic ductal adenocarcinoma [9]. To the best of the author’s 
knowledge, cases with intraneural metastasis from cholangiocarcinoma, as seen in the current cow, have never been 
described in the English medical and veterinary literature. Although pronounced rarity of carcinoma (or sarcoma) 
metastasis to tissue sites such as peripheral nerves and muscles is well known, its reason has not been fully explained. 
In peripheral nerves, a role of the blood-nerve barrier is suggested to be effective against carcinoma metastasis [10]. It 
is thought that intraneural metastasis of cholangiocarcinoma reported here might have occurred via hematogenous 
spread, taking into account the fact that tumor cells invaded blood vessels in the perineural connective tissue and 
metastatic carcinoma was associated with endoneural hemorrhage. The observation of intraneural metastasis of 
cholangiocarcinoma in this cow may be useful to those conducting research in the pathology of malignant tumors in 
man and domestic animals.   
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Fig. 1 Lesions of cholangiocarcinoma invade endoneural areas (arrows) of the nerve bundles, and lumens of perineural blood 
vessels are filled with necrotic tumor cells (arrowheads). Hematoxylin and eosin stain. Bar = 360 ㎛ 
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